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(57) ABSTRACT

The image printing apparatus comprises: a droplet-discharg-
ing head in which a plurality of head modules including
nozzle surfaces in which a plurality of nozzles discharging
liquid are disposed are fixed and joined by head module
support members and the nozzle surfaces are inclined with
respect to a horizontal plane; a receiving member that
receives the liquid discharged from the nozzles in the case
where the droplet-discharging head performs pressure purg-
ing; and a liquid infiltration-preventing pad that is provided
in the receiving member, comes into contact with the drop-
let-discharging head during the pressure purging, and pre-
vents the ink, which is discharged by the pressure purging,
from infiltrating into gaps between the head modules. The
liquid infiltration-preventing pad is made of a non-absorbent
material, and has a flow passage in which the liquid dis-
charged by the pressure purging is collected by the inclina-
tion of the nozzle surfaces.

20 Claims, 13 Drawing Sheets
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1
IMAGE PRINTING APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a Continuation of PCT International
Application No. PCT/JP2014-073476 filed on Sep. 5, 2014,
which claims priority under 35 U.S.C. §119 (a) to Japanese
Patent Application No. 2013-220133. Each of the above
application(s) is hereby expressly incorporated by reference,
in its entirety, into the present application.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an image printing appa-
ratus, and more particularly, to an image printing apparatus
comprising droplet-discharging heads in which a plurality of
head modules are joined.

2. Description of the Related Art

An inkjet recording apparatus for forming an image by
discharging ink to a recording medium, which is to be
conveyed, from heads is known as a general image printing
apparatus.

For the purpose of accurate recording of an image, heads
need to be positioned relative to a recording medium, which
is to be conveyed, and mounted on an inkjet recording
apparatus with high accuracy.

The inkjet recording apparatus includes droplet-discharg-
ing heads (line heads) in which a plurality of short heads
(head modules) having the length of a nozzle array, which is
shorter than the width of a recording medium, are joined so
as to extend in a main scanning direction, in order to achieve
the high-speed recording of an image.

Incidentally, gaps are formed on the nozzle surfaces of the
droplet-discharging head in which the plurality of head
modules are joined as described above, due to the structure
of the droplet-discharging head. That is, since the nozzle
surfaces of the droplet-discharging head are also formed by
the joining of the nozzle surfaces of adjacent head modules,
gaps are formed at joints between the head modules. When
the gaps are present on the nozzle surfaces, there is a
problem in that ink subjected to pressure purging enters the
gaps during the pressure purging. Further, when the ink
enters the gaps, the ink remains in the gaps and causes the
reduction of the life, reliability, and printing performance of
the head and staining of the recording medium in the worst
case.

JP2005-74767 A discloses a structure in which absorbents
are disposed so as to enter gaps of nozzle surfaces to
effectively absorb ink entering the gaps of the nozzle sur-
faces.

SUMMARY OF THE INVENTION

In JP2005-74767A, the absorbents are disposed in the
gaps of the nozzle surfaces while avoiding openings of
nozzles. However, there are problems in that it is very
difficult to fit the absorbents into small gaps and the absor-
bents need to be cleaned since ink (liquid) is accumulated in
the absorbents.

The invention has been made in consideration of the
above-mentioned circumstances, and an object of the inven-
tion is to provide an image printing apparatus that can
prevent liquid, which overflows from nozzles in the case
where the pressure purging of a droplet-discharging head is
performed, from infiltrating into head module gaps.
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2

Means for achieving the above-mentioned object are as
follows.

According to a first aspect, there is an image printing
apparatus having: a droplet-discharging head in which a
plurality of head modules having nozzle surfaces in which a
plurality of nozzles discharging liquid are disposed are fixed
and joined by head module support members and the nozzle
surfaces are inclined with respect to a horizontal plane; a
receiving member that receives the liquid discharged from
the nozzles in the case where the droplet-discharging head
performs pressure purging; and a liquid infiltration-prevent-
ing pad that is provided in the receiving member, comes into
contact with the droplet-discharging head during the pres-
sure purging, and prevents the liquid, which is discharged by
the pressure purging, from infiltrating into gaps between the
head modules. The liquid infiltration-preventing pad is made
of a non-absorbent material that does not absorb the liquid,
and includes a flow passage in which the liquid discharged
by the pressure purging is collected by the inclination of the
nozzle surfaces. Meanwhile, “the horizontal plane”, which
has been mentioned here, means a direction orthogonal to
the direction of gravity.

The infiltration of the liquid into the gaps between the
head modules, which is caused by the pressure purging, has
two modes, that is, a mode in which the ink subjected to the
pressure purging directly infiltrates and a mode in which the
ink flows along gaps between the nozzle surfaces and the
head module support members of the head modules. Par-
ticularly, in the inkjet head that is provided so that the nozzle
surfaces are inclined with respect to the horizontal plane, the
ink adhering to the nozzle surfaces enters gaps between the
nozzle surfaces and the head module support members due
to the flow of the ink that is generated by gravity. The ink,
which has entered the gaps between the nozzle surfaces and
the head module support members, flows along the gaps
between the nozzle surfaces and the head module support
members and is likely to infiltrate into head module gaps
(gaps between the head modules).

According to this aspect, the liquid infiltration-preventing
pad, which prevents the infiltration of the ink during the
pressure purging, is provided in the receiving member that
receives the liquid discharged from the nozzles in the case
where the pressure purging is performed. The liquid infil-
tration-preventing pad is made of a material that does not
absorb the liquid. Further, the liquid infiltration-preventing
pad has the flow passage in which the liquid discharged by
the pressure purging is collected. That is, since the liquid
infiltration-preventing pad is made of a non-absorbent mate-
rial not absorbing the liquid and has a flow passage in which
the liquid discharged by the pressure purging is collected by
the inclination of the nozzle surfaces, the ink, which is
discharged by the pressure purging, is collected at arbitrary
positions of the head module support members. Accordingly,
it is possible to prevent the liquid from infiltrating into the
gaps between the head modules.

Therefore, the infiltration of the liquid into the gaps
between the head modules, which is caused by the pressure
purging, is prevented by this aspect, so that long life and
reliability of the droplet-discharging head are guaranteed.
Meanwhile, since the liquid infiltration-preventing pad of
this aspect does not require positioning accuracy, it is
possible to very easily close the gaps between the head
modules.

According to a second aspect, in the image printing
apparatus of the first aspect, the liquid infiltration-preventing
pad may be a plurality of pads that have flow passages
having gaps which are formed at positions of the head
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module support members, in which the liquid discharged by
the pressure purging is collected, and close gaps between the
nozzle surfaces, which are provided on a lower side in a
direction of gravity, of the nozzle surfaces, which are
inclined with respect to the horizontal plane, and the head
module support members by non-flow passages. Meanwhile,
“the lower side in the direction of gravity”, which has been
mentioned here, means the side toward which gravity acts.
In contrast, “the upper side in the direction of gravity”
means the side opposite to the side toward which gravity
acts.

According to this aspect, the liquid infiltration-preventing
pad closes the gaps between the nozzle surfaces, which are
provided on the lower side in the direction of gravity, of the
nozzle surfaces, which are inclined with respect to the
horizontal plane, and the head module support members,
except for the flow passages that are provided at positions
between the head modules. Accordingly, since the liquid,
which is discharged by the pressure purging, is collected at
arbitrary positions, it is possible to prevent the liquid from
infiltrating into the gaps between the head modules.

According to a third aspect, in the image printing appa-
ratus of the first aspect, the liquid infiltration-preventing pad
may be a series of pads that close gaps between the nozzle
surfaces, which are provided on a lower side in a direction
of gravity, of the nozzle surfaces, which are inclined with
respect to the horizontal plane, and the head module support
members and may have flow passages which are formed on
non-contact surfaces of the pads not coming into contact
with the droplet-discharging head and in which the liquid
discharged by the pressure purging is collected.

Since the liquid infiltration-preventing pad closes all of
the gaps between the nozzle surfaces, which are provided on
a lower side in a direction of gravity, of the nozzle surfaces,
which are inclined with respect to the horizontal plane, and
the head module support members and has flow passages in
which the liquid discharged by the pressure purging is
collected, it is possible to completely prevent the infiltration
of the liquid into the gaps between the head modules, which
is caused by the mode in which the liquid flows along the
gaps between the nozzle surfaces and the head module
support members, in contrast to the second aspect.

According to a fourth aspect, in the image printing
apparatus of the second or third aspect, an end face, which
is provided on the upper side in the direction of gravity with
respect to the droplet-discharging head, of the liquid infil-
tration-preventing pad may be formed to be inclined so that
the liquid discharged by the pressure purging is guided to the
flow passages.

According to this aspect, the end face, which is provided
on the upper side in the direction of gravity, of the liquid
infiltration-preventing pad is formed to be inclined. Accord-
ingly, capacity for guiding the liquid to the flow passages is
improved.

According to a fifth aspect, in the image printing appa-
ratus of any one of the second to fourth aspects, the liquid
infiltration-preventing pad may further have a series of pads
that close gaps between the nozzle surfaces, which are
provided on an upper side in the direction of gravity, of the
nozzle surfaces, which are inclined with respect to the
horizontal plane, and the head module support members.

According to this aspect, not only the gaps between the
nozzle surfaces, which are provided on a lower side in the
direction of gravity, of the nozzle surfaces, which are
inclined with respect to the horizontal plane, and the head
module support members but also the gaps between the
nozzle surfaces, which are provided on an upper side in the
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direction of gravity, of the nozzle surfaces, which are
inclined with respect to the horizontal plane, are closed by
the liquid infiltration-preventing pad. Accordingly, it is
possible to further prevent the liquid from infiltrating into
the gaps between the head modules.

According to a sixth aspect, in the image printing appa-
ratus of any one of the second to fifth aspects, one head
module may have two or more flow passages.

According to this aspect, one head module has two or
more flow passages. Accordingly, capacity for collecting the
ink is improved.

According to a seventh aspect, in the image printing
apparatus of any one of the first to sixth aspects, the liquid
infiltration-preventing pad may be formed of an elastic body.

According to this aspect, since the liquid infiltration-
preventing pad is formed of an elastic body, it is possible to
close the gaps between the nozzle surfaces and the head
module support members with high sealability. Further, it is
also possible to prevent the nozzle surface from being
damaged.

According to an eighth aspect, in the image printing
apparatus of any one of the first to seventh aspects, an end
face of the liquid infiltration-preventing pad may be treated
with hydrophilic treatment.

According to this aspect, since the end face of the liquid
infiltration-preventing pad is treated with hydrophilic treat-
ment, capacity for collecting the ink is further improved.

According to a ninth aspect, in the image printing appa-
ratus of any one of the first to eighth aspects, the liquid
infiltration-preventing pad may be fixed to the receiving
member via a support member.

According to a tenth aspect, in the image printing appa-
ratus of any one of the first to ninth aspects, the receiving
member may comprise a moisture retention cap that retains
moisture of the nozzle surface and the liquid, which is
discharged from the nozzles in the case where the pressure
purging is performed, may be received in the receiving
member.

According to the invention, it is possible to prevent liquid,
which overtlows from nozzles in the case where the pressure
purging of a droplet-discharging head is performed, from
infiltrating into head module gaps.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a view showing the entire configuration of an
inkjet recording apparatus.

FIG. 2 is a plan view showing an example of the con-
figuration of an inkjet head shown in FIG. 1.

FIG. 3 is an enlarged view of a part of FIG. 2.

FIGS. 4A and 4B are plan projection views of a head
module shown in FIG. 2.

FIG. 5 is a side view of a drawing section of the inkjet
recording apparatus.

FIG. 6 is a front view showing the drawing section of the
inkjet recording apparatus.

FIG. 7 is a top view showing a schematic configuration of
the drawing section of the inkjet recording apparatus.

FIG. 8 is a side cross-sectional view showing the inkjet
head and a receiving member.

FIG. 9 is a side cross-sectional view showing the inkjet
head and the receiving member.

FIG. 10 is a top view of the receiving member that is
viewed from the top.

FIG. 11 is a view showing a mode in which an ink
subjected to pressure purging directly infiltrates.
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FIG. 12 is a view showing a mode in which an ink
subjected to pressure purging flows along gaps between
nozzle surfaces and head module support members.

FIG. 13 is a view showing head modules and liquid
infiltration-preventing pads.

FIG. 14 is a cross-sectional view taken along line 14-14
of FIG. 13.

FIG. 15 is a view showing the head modules and liquid
infiltration-preventing pads of another aspect.

FIG. 16 is a cross-sectional view taken along line 16-16
of FIG. 15.

FIG. 17 is a view showing the head modules and liquid
infiltration-preventing pads of another aspect.

FIG. 18 is a cross-sectional view taken along line 18-18
of FIG. 17.

FIG. 19 is a view showing the head modules and liquid
infiltration-preventing pads of another aspect.

FIG. 20 is a cross-sectional view taken along line 20-20
of FIG. 19.

FIG. 21 is a view showing the head modules and liquid
infiltration-preventing pads of another aspect.

FIG. 22 is a cross-sectional view taken along line 22-22
of FIG. 21.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Preferred embodiments of an image printing apparatus
according to the invention will be described below with
reference to the accompanying drawings. Meanwhile, an
inkjet head will be described below as an example of a
droplet-discharging head. Further, an inkjet recording appa-
ratus including inkjet heads will be described.

<<Entire Configuration of Inkjet Recording Apparatus>>

First, the entire configuration of an inkjet recording appa-
ratus will be described. FIG. 1 is a view showing the entire
configuration of the inkjet recording apparatus.

An inkjet recording apparatus 10 is an impression cylin-
der-direct drawing type inkjet recording apparatus that
forms a desired color image by dropping inks having a
plurality of colors on a recording medium 24 (referred to as
“a sheet”, for convenience), which is held by an impression
cylinder (a drawing drum 70) of a drawing section 16, from
inkjet heads 72M, 72K, 72C, and 72Y, and is an on-demand
type image forming device to which a two-liquid reaction
(aggregating) method is applied and which is adapted to
apply treatment liquid (here, aggregating-treatment liquid)
to the recording medium 24 before dropping inks and to
form an image on the recording medium 24 by allowing the
treatment liquid and inks to react to each other.

As shown in FIG. 1, the inkjet recording apparatus 10
mainly comprises a sheet feed section 12, a treatment liquid
applying section 14, a drawing section 16, a drying section
18, a fixing section 20, and a discharge section 22.

(Sheet Feed Section)

The sheet feed section 12 is a mechanism that feeds a
recording medium 24 to the treatment liquid applying sec-
tion 14, and recording media 24, which are paper sheets, are
stacked in the sheet feed section 12. The sheet feed section
12 is provided with a sheet feed tray 50, and the recording
media 24 are fed one by one to the treatment liquid applying
section 14 from the sheet feed tray 50.

In the inkjet recording apparatus 10 of this embodiment,
a plurality of kinds of recording media 24 having different
types or sizes (sheet sizes) can be used as the recording
media 24. The sheet feed section 12 may comprise a
plurality of sheet trays (not shown) on which various record-
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6

ing media are classified and stacked, and sheets fed to the
sheet feed tray 50 from these sheet trays may be automati-
cally switched and an operator may select a sheet tray as
necessary or replace a sheet tray. Meanwhile, paper sheets
(cut sheets) are used as the recording media 24 in this
embodiment, but a continuous sheet (a rolled sheet) may be
cut into a desired size and the cut sheets may be fed.

(Treatment Liquid Applying Section)

The treatment liquid applying section 14 is a mechanism
that applies treatment liquid to the recording surface of the
recording medium 24. Since the treatment liquid contains a
color material aggregating agent for aggregating a color
material (a pigment in this embodiment) of the ink that is
applied in the drawing section 16, the separation of the ink
into a color material and a solvent is facilitated by the
contact between the treatment liquid and the ink.

As shown in FIG. 1, the treatment liquid applying section
14 comprises a sheet feed cylinder 52, a treatment liquid
drum 54, and a treatment liquid applying device 56. The
treatment liquid drum 54 is a drum that holds a recording
medium 24 and conveys the recording medium 24 by being
rotated. The treatment liquid drum 54 comprises claw-
shaped holding means (grippers) 55 on the outer peripheral
surface thereof, and is adapted to be capable of holding the
end of the recording medium 24 by making the recording
medium 24 be interposed between claws of the holding
means 55 and the peripheral surface of the treatment liquid
drum 54. Suction holes may be formed at the outer periph-
eral surface of the treatment liquid drum 54 and suction
means for performing section from the suction holes may be
connected to the treatment liquid drum 54. Accordingly, it is
possible to closely hold a recording medium 24 on the
peripheral surface of the treatment liquid drum 54.

The treatment liquid applying device 56 is provided
outside the treatment liquid drum 54 so as to face the
peripheral surface of the treatment liquid drum 54. The
treatment liquid applying device 56 includes a treatment
liquid container in which treatment liquid is stored, an anilox
roller of which a part is immersed in the treatment liquid of
the treatment liquid container, and a rubber roller that comes
into pressure contact with the anilox roller and the recording
medium 24 held on the treatment liquid drum 54 and
transfers measured treatment liquid to the recording medium
24. According to the treatment liquid applying device 56, it
is possible to apply treatment liquid to the recording medium
24 while measuring the treatment liquid.

The recording medium 24, to which the treatment liquid
has been applied by the treatment liquid applying section 14,
is delivered to the drawing drum 70 of the drawing section
16 from the treatment liquid drum 54 through an interme-
diate conveying section 26.

(Drawing Section)

The drawing section 16 comprises the drawing drum (a
second conveyance body) 70, a sheet pressing roller 74, and
inkjet heads 72M, 72K, 72C, and 72Y. The drawing drum 70
comprises claw-shaped holding means (grippers) 71 on the
outer peripheral surface thereof as in the case of the treat-
ment liquid drum 54. The recording medium 24 fixed to the
drawing drum 70 is conveyed while the recording surface of
the recording medium 24 faces the outside, and inks are
applied to the recording surface from the inkjet heads 72M,
72K, 72C, and 72Y.

It is preferable that each of the inkjet heads 72M, 72K,
72C, and 72Y is a full-line type inkjet recording head (an
inkjet head) having a length corresponding to the maximum
width of an image forming area of the recording medium 24.
A nozzle array, in which a plurality of ink discharge nozzles
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are arranged over the entire width of the image forming area,
is formed on an ink discharge surface. Each of the inkjet
heads 72M, 72K, 72C, and 72Y is installed so as to extend
in a direction orthogonal to the conveying direction of the
recording medium 24 (the rotation direction of the drawing
drum 70).

In the case where droplets of corresponding color inks are
discharged toward the recording surface of the recording
medium 24, which is closely held on the drawing drum 70,
from the respective inkjet heads 72M, 72K, 72C, and 72Y,
the inks come into contact with the treatment liquid applied
to the recording surface in advance by the treatment liquid
applying section 14 and color materials (pigments) dispersed
in the inks are aggregated. As a result, color material
aggregates are formed. Accordingly, the flows of the color
materials or the like on the recording medium 24 are
prevented, so that an image is formed on the recording
surface of the recording medium 24.

Meanwhile, the configuration of standard colors (four
colors) of CMYK has been described in this embodiment,
but the combinations of the colors of inks or the number of
colors are not limited to this embodiment and a thin ink, a
thick ink, and a specific color ink may be added as necessary.
For example, an inkjet head, which discharges an ink having
a light color, such as light cyan or light magenta, may be
added, and the arrangement order of the respective color
heads is also not particularly limited.

The recording medium 24 on which an image has been
formed by the drawing section 16 is delivered to a drying
drum 76 of the drying section 18 from the drawing drum 70
through an intermediate conveying section 28.

(Drying Section)

The drying section 18 is a mechanism that removes
moisture contained in the solvent separated by a color
material aggregation action, and comprises the drying drum
76 and a solvent drying device 78 as shown in FIG. 1.

The drying drum 76 comprises claw-shaped holding
means (grippers) 77 on the outer peripheral surface thereof
as in the case of the treatment liquid drum 54, and is adapted
to be capable of holding the end of the recording medium 24
by the holding means 77.

The solvent drying device 78 is disposed so as to face the
outer peripheral surface of the drying drum 76, and includes
a plurality of IR heaters 82 and hot-air ejection nozzles 80
that are disposed between the respective IR heaters 82.

It is possible to achieve various drying conditions by
appropriately adjusting the temperature and the amount of
heat of hot air, which is blown toward the recording medium
24 from the respective hot-air ejection nozzles 80, and the
temperatures of the respective IR heaters 82.

Further, the surface temperature of the drying drum 76 is
set to 50° C. or more. Heating is performed from the back
of the recording medium 24, so that drying is facilitated.
Accordingly, it is possible to prevent the destruction of an
image during the fixing of the image. Meanwhile, the upper
limit of the surface temperature of the drying drum 76 is not
particularly limited, but is preferably set to 75° C. or less
(more preferably set to 60° C. or less) in terms of the safety
(the prevention of burns caused by high temperature) of
maintenance such as the cleaning of the ink adhering to the
surface of the drying drum 76.

The recording medium 24 is held on the outer peripheral
surface of the drying drum 76 so as to allow the recording
surface of the recording medium 24 to face the outside (that
is, in a state in which the recording medium 24 is curved so
that the recording surface of the recording medium 24
becomes a convex side) and is dried while the drying drum
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conveys the recording medium 24 by being rotated. Accord-
ingly, it is possible to prevent the recording medium 24 from
wrinkling and floating and to reliably prevent the non-
uniform drying of the recording medium that is caused by
the wrinkles and floating of the recording medium 24.

The recording medium 24, which has been dried by the
drying section 18, is delivered to a fixing drum 84 of the
fixing section 20 from the drying drum 76 through an
intermediate conveying section 30.

(Fixing Section)

The fixing section 20 includes the fixing drum 84, a
halogen heater 86, a fixing roller 88, and an in-line sensor
90. The fixing drum 84 comprises claw-shaped holding
means (grippers) 85 on the outer peripheral surface thereof
as in the case of the treatment liquid drum 54, and is adapted
to be capable of holding the end of the recording medium 24
by the holding means 85.

The recording medium 24 is conveyed by the rotation of
the fixing drum 84 while the recording surface of the
recording medium faces the outside. Preheating performed
by the halogen heater 86, fixing performed by the fixing
roller 88, and inspection performed by the in-line sensor 90
are performed on the recording surface.

The halogen heater 86 is controlled at a predetermined
temperature (for example, 180° C.). Accordingly, the pre-
heating of the recording medium 24 is performed.

The fixing roller 88 is a roller member that melts and
attaches self-dispersible thermoplastic resin fine particles
contained in the inks to the recording medium 24 by heating
and pressing the dried inks and forms a film with the inks.
The fixing roller 88 is adapted to heat and press the record-
ing medium 24. Specifically, the fixing roller 88 is disposed
0 as to come into pressure contact with the fixing drum 84
and forms a nip roller between the fixing drum 84 and itself.
Accordingly, the recording medium 24 is interposed
between the fixing roller 88 and the fixing drum 84, is nipped
at a predetermined nip pressure (for example, 0.15 MPa),
and is subjected to the fixing of an image.

Further, the fixing roller 88 is formed of a heating roller
where a halogen lamp is assembled in a metal pipe made of
aluminum or the like having high thermal conductivity, and
is controlled at a predetermined temperature (for example,
60 to 80° C.). Since the recording medium 24 is heated by
the heating roller, thermal energy corresponding to a tem-
perature equal to or higher than Tg temperature (glass-
transition temperature) of the thermoplastic resin fine par-
ticles contained in the inks is applied to the recording
medium 24 and the thermoplastic resin fine particles are
melted. Accordingly, pressure fixing is performed on the
uneven portion of the recording medium 24 and the uneven
portion of the surface of an image is leveled, so that gloss is
obtained.

Meanwhile, only one fixing roller 88 is provided in the
embodiment of FIG. 1, but fixing rollers may be provided in
a plurality of stages according to the thickness of the image
or the Tg characteristics of the thermoplastic resin fine
particles.

Meanwhile, the in-line sensor 90 is measuring means for
measuring check patterns or the amount of moisture, the
surface temperature, the gloss level, and the like of the
image fixed to the recording medium 24. A CCD line sensor
or the like is applied as the in-line sensor 90.

According to the fixing section 20 having the above-
mentioned configuration, the thermoplastic resin fine par-
ticles in a thin image layer formed by the drying section 18
are heated and pressed by the fixing roller 88, so that the
thermoplastic resin fine particles are melted. Accordingly, it
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is possible to fix an image to the recording medium 24.
Further, in the case where the surface temperature of the
fixing drum 84 is set to 50° C. or more, the recording
medium 24 held on the outer peripheral surface of the fixing
drum 84 is heated from the back thereof, so that drying is
facilitated. Accordingly, it is possible to prevent the destruc-
tion of an image during the fixing of the image and to
increase the strength of an image by an effect of raising the
temperature of the image.

Furthermore, in the case where the fixing section includ-
ing a UV irradiation lamp irradiates an image with UV after
moisture is sufficiently evaporated by the drying section in
a case in which UV curable monomers are contained in the
ink, the UV curable monomers are cured and polymerized.
Accordingly, it is possible to improve the strength of the
image.

(Discharge Section)

As shown in FIG. 1, the discharge section 22 is provided
s0 as to be continued to the fixing section 20. The discharge
section 22 comprises a discharge tray 92. A transfer cylinder
94, a conveying belt 96, and a stretching roller 98 are
provided between the discharge tray 92 and the fixing drum
84 of the fixing section 20 so as to face and come into
contact with the discharge tray 92 and the fixing drum 84.
The recording medium 24 is sent to the conveying belt 96 by
the transfer cylinder 94, and is discharged to the discharge
tray 92.

Further, although not shown in FIG. 1, the inkjet record-
ing apparatus 10 of this embodiment comprises an ink
storing/loading section that supplies inks to the respective
inkjet heads 72M, 72K, 72C, and 72Y; means for supplying
treatment liquid to the treatment liquid applying section 14;
a head maintenance section that performs the cleaning
(wiping of nozzle surfaces, purge, suction of nozzles, or the
like) of the respective inkjet heads 72M, 72K, 72C, and 72Y;
a position detecting sensor that detects the position of the
recording medium 24 on a sheet conveying path; and a
temperature sensor that detects the temperature of each
section of the apparatus; and the like, other than the above-
mentioned structures.

<Head>

FIG. 2 is a plan view showing an example of the structure
of'the inkjet head 72, and is a view of the inkjet head 72 that
is viewed from a nozzle surface 72A. Furthermore, FIG. 3
is an enlarged view of a part of FIG. 2.

As shown in FIG. 2, the inkjet head 72 has a structure in
which n head modules 72-i(i=1, 2, 3, . . ., n) are joined in
a longitudinal direction (a direction orthogonal to the con-
veying direction of the recording medium 24 (see FIG. 1)),
and a plurality of nozzles (not shown in FIG. 2) are provided
on the inkjet head over a length corresponding to the entire
width of the recording medium.

Each head module 72-i is supported from both sides of the
inkjet head 72 in a lateral direction by a head module support
member 72B. Further, both end portions of the inkjet head
72 in the longitudinal direction are supported by head
support members 72D.

As shown in FIG. 3, each head module 72-i (n-th head
module 72-7) has a structure in which a plurality of nozzles
are arranged in the form of a matrix. An oblique solid line,
which is shown in FIG. 3 and denoted by reference numeral
151A, means a nozzle array in which a plurality of nozzles
are arranged in line.

FIG. 4A is a plan projection view of the head module 72-i,
and FIG. 4B is an enlarged view of a part of FIG. 4A.

It is necessary to reduce of the pitch of the nozzles of the
inkjet head 72 in order to reduce of the pitch of dots formed
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on the recording medium 24. As shown in FIGS. 4A and 4B,
the head module 72-i of this embodiment has a structure in
which a plurality of ink chamber units (droplet-discharging
elements as recording element units) 153, each of which has
anozzle 151 as an ink discharge port and a pressure chamber
152 corresponding to the nozzle 151, are disposed in the
form of a matrix in a zigzag pattern (two-dimensionally).
Accordingly, a substantial interval between the nozzles,
which are projected so as to be arranged in the longitudinal
direction of the head (a direction orthogonal to the convey-
ing direction of the recording medium 24; a main scanning
direction), (a projected nozzle pitch) is reduced.

The planar shape of the pressure chamber 152, which is
provided so as to correspond to each nozzle 151, is a
substantially square shape. The nozzle 151 is provided at
one of both corners of the pressure chamber positioned on
the diagonal of the pressure chamber, and a supply port 154
is provided at the other thereof. Meanwhile, the shape of the
pressure chamber 152 is not limited to this embodiment, and
the planar shape of the pressure chamber may be various
shapes, such as a quadrangular shape (a rhombic shape, a
rectangular shape, or the like), a pentagonal shape, a hex-
agonal shape, other polygonal shapes, a circular shape, an
elliptical shape, and the like.

As shown in FIG. 4B, a plurality of ink chamber units 153
having such a structure are arranged in the form of a lattice
s0 as to have a certain arrangement pattern in a row direction
that is parallel to the main scanning direction and an oblique
column direction that has a certain angle 6 with respect to
the main scanning direction without being orthogonal to the
main scanning direction. Accordingly, a dense-nozzle head
of this embodiment is realized.

That is, due to a structure in which the plurality of ink
chamber units 153 are arranged at a certain pitch d in a
direction having an angle 6 with respect to the main scan-
ning direction, the pitch P of the nozzles, which are pro-
jected so as to be arranged in the main scanning direction,
is dxcos 6. Accordingly, the structure can be treated so as to
be equivalent to a structure in which the respective nozzles
151 are linearly arranged at a certain pitch P in the main
scanning direction. According to this configuration, it is
possible to realize a dense-nozzle structure in which the
number of nozzle arrays projected so as to be arranged in the
main scanning direction reaches 2400 per inch (2400 nozzle/
inch).

<<Description of Maintenance Section>>

Next, a maintenance section will be described. FIG. 5 is
a side view of the drawing section of the inkjet recording
apparatus, FIG. 6 is a front view showing the drawing
section of the inkjet recording apparatus, and FIG. 7 is a top
view showing the schematic configuration of the drawing
section of the inkjet recording apparatus.

Both end portions of a rotating shaft 218 of the drawing
drum 70 are supported by a pair of bearings 222, so that the
drawing drum 70 is rotatably provided (see FIG. 6). Since
the pair of bearings 222 are provided on a body frame 220
of the inkjet recording apparatus, the drawing drum 70 is
horizontally mounted (the rotating shaft 218 is mounted in
parallel to a horizontal installation surface) in the case where
both the end portions of the rotating shaft 218 are supported
by the pair of bearings 222.

The four inkjet heads 72M, 72K, 72C, and 72Y are
radially disposed on a concentric circle, which has a center
on the rotating shaft 218 of the drawing drum 70, at regular
intervals, and are mounted on a head support frame 240 as
shown in FIG. 6 so as to be disposed around the drawing
drum 70.
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The head support frame 240 includes a pair of side plates
2421, and 242R that are provided so as to be orthogonal to
the rotating shaft 218 of the drawing drum 70, and a
connecting frame 244 that connects upper end portions of
the pair of side plates 2421 and 242R.

The pair of side plates 2421, and 242R are formed in the
shape of a plate and are disposed so as to face each other
with the drawing drum 70 interposed therebetween. Mount-
ing portions 246M, 246K, 246C, and 246Y, which are used
to mount the respective inkjet heads 72M, 72K, 72C, and
72Y, are provided inside the pair of side plates 242L. and
242R (for convenience, only the mounting portions 246Y
are shown in FIG. 6).

The mounting portions 246C, 246M, 246Y, and 246K are
radially disposed on a concentric circle, which has a center
on the rotating shaft 218 of the drawing drum 70, at regular
intervals. Mounted portions 248M, 248K, 248C, and 248Y
(for convenience, only the mounting portions 248Y are
shown in FIG. 6), which are formed at both ends of the
respective inkjet heads 72M, 72K, 72C, and 72Y, are fixed
to the mounting portions 246M, 246K, 246C, and 246Y, so
that the inkjet heads 72M, 72K, 72C, and 72Y are mounted
on the head support frame 240. Further, the respective inkjet
heads 72M, 72K, 72C, and 72Y are radially disposed on a
concentric circle, which has a center on the rotating shaft
218 of the drawing drum 70, at regular intervals by being
mounted on the head support frame 240.

The head support frame 240 is provided so as to be guided
by a guide rail (not shown) and so as to be movable in
parallel to the rotating shaft 218 of the drawing drum 70.
Furthermore, the head support frame 240 is moved between
“an image recording position”, which is shown in FIG. 6 by
a solid line, and “a retracted position (a maintenance posi-
tion)”, which is shown in FIG. 6 by a broken line, by being
driven by a linear drive mechanism (for example, a feed
screw mechanism or the like) (not shown).

In the case where the head support frame 240 is positioned
at the image recording position, the respective inkjet heads
72M, 72K, 72C, and 72Y are disposed around the drawing
drum 70 and are in a state in which the inkjet heads 72M,
72K, 72C, and 72Y can record an image.

The retracted position is set to a position where each of
the inkjet heads 72M, 72K, 72C, and 72Y is retracted from
the drawing drum 70. A maintenance unit 250, which is used
to perform the maintenance of each of the inkjet heads 72M,
72K, 72C, and 72Y, is provided at the retracted position.

The maintenance unit 250 is provided with receiving
members (caps) 280M, 280K, 280C, and 280Y (for conve-
nience, only the receiving member 280Y is shown in FIG. 6)
that cover the nozzle surfaces of the respective inkjet heads
72M, 72K, 72C, and 72Y. In a case in which the apparatus
is stopped for a long time, the nozzle surfaces are covered
with the receiving members 280M, 280K, 280C, and 280Y.
Accordingly, a discharge failure caused by drying is pre-
vented.

Meanwhile, each of the receiving members 280M, 280K,
280C, and 280Y is provided with a pressurization/suction
mechanism (not shown), and is adapted so that the inside of
the nozzles can be pressurized and sucked.

Further, each of the receiving members 280M, 280K,
280C, and 280Y is provided with a cleaning solution supply
mechanism (not shown), and is adapted so that a cleaning
solution can be supplied into each receiving member.

FIGS. 8 and 9 are side cross-sectional views showing the
inkjet head 72Y and the receiving member 280Y. Mean-
while, FIG. 10 is an example of a view of the receiving
member 280Y of FIGS. 8 and 9 that is viewed from the top.
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The receiving member 280Y is provided with a moisture
retention cap 282. Moisturizing liquid is supplied to the
moisture retention cap 282 (not shown). The inkjet head 72Y
is adapted to move up and down at the retracted position.

The moisture retention cap 282 is a member that covers
the nozzle surface 72A of the inkjet head 72Y to cap the
inkjet head 72Y. In the case where the inkjet recording
apparatus 10 is not used for a long time, the nozzle surface
72A of the inkjet head 72Y is covered with the moisture
retention cap 282 as shown in FIG. 9. Accordingly, it is
possible to prevent a solvent from being evaporated from the
nozzles and to prevent foreign materials from adhering to
the nozzle surface 72A. Meanwhile, for example, pure water
is used as the moisturizing liquid.

In a case in which pressure purging is performed, the
inside of the head is pressurized in a state in which the
nozzle surface 72A of the inkjet head 72Y is covered with
the moisture retention cap 282, so that an ink is discharged
from the nozzles. Accordingly, ink subjected to purge can be
collected by the moisture retention cap 282.

Meanwhile, although not shown, the moisture retention
cap is provided with a moisturizing liquid supply device that
supplies moisturizing liquid, a waste liquid device that
discards moisturizing liquid or the like present in the mois-
ture retention cap, and the like.

Here, in the case where the ink is subjected to pressure
purging as described above, an ink is likely to infiltrate into
a gap between the head modules. As shown in FIG. 5, the
four inkjet heads 72M, 72K, 72C, and 72Y are provided so
that the nozzle surfaces of the four inkjet heads 72M, 72K,
72C, and 72Y are inclined with respect to the horizontal
plane.

The infiltration of an ink into a gap between the head
modules, which is caused by pressure purging, has two
modes, that is, a mode in which the ink subjected to pressure
purging directly infiltrates as shown in FIG. 11, and a mode
in which an ink flows along gaps 100 between the nozzle
surfaces 72A and the head module support members 72B of
the head modules as shown in FIG. 12. Particularly, in the
inkjet head that is provided so that the nozzle surface is
inclined with respect to the horizontal plane as shown in
FIG. 5, the ink adhering to the nozzle surface enters gaps
between the nozzle surfaces and the head module support
members due to the flow of the ink that is generated by
gravity. The ink, which has entered the gap between the
nozzle surface 72A and the head module support member
72B, flows along the gap between the nozzle surface 72A
and the head module support member 72B and is likely to
infiltrate into gaps 73 between the head modules. Mean-
while, here, “the nozzle surface is inclined with respect to
the horizontal plane” means that the nozzle surface is not
parallel to the horizontal plane and is inclined with respect
to the horizontal plane by an angle in the range of 1° to 89°.

Accordingly, in order to prevent the ink, which adheres to
the nozzle surface 72A, from entering a gap between the
nozzle surface 72A and the head module support member
72B due to the flow of the ink that is generated by gravity
since the nozzle surface 72A is inclined, liquid infiltration-
preventing pads 290a and 2905, which prevent the ink from
infiltrating into a gap between the head modules, are pro-
vided as shown in FIGS. 8 and 9.

Meanwhile, the liquid infiltration-preventing pads 290a
and 2905 need to be provided without closing the nozzles
151 of the nozzle surface 72A.

FIG. 10 is a view of the receiving member 280Y of FIGS.
8 and 9 that is viewed from the top, and is a top view of the
receiving member that comprises the liquid infiltration-
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preventing pads 290a and 2904. Further, FIGS. 13 and 14
show the head module 72-i and the liquid infiltration-
preventing pads 290a and 2905, FI1G. 13 is a bottom view of
the head modules 72-i and the liquid infiltration-preventing
pads 290a and 2905 that are viewed from below, and FIG.
14 is a cross-sectional view taken along line 14-14 of FIG.
13.

The droplet-discharging head 72Y is provided so that the
nozzle surface 72A is inclined with respect to the horizontal
plane. The receiving member 280Y, which receives an ink in
the case where the pressure purging of the droplet-discharg-
ing head 72Y is performed, is provided in parallel to the
nozzle surface 72A. That is, the receiving member 280Y is
inclined with respect to the horizontal plane as in the case of
the nozzle surface 72A.

Here, the receiving member 280Y is inclined so that the
liquid infiltration-preventing pads 290qa are provided on the
lower side in the direction of gravity and the liquid infiltra-
tion-preventing pad 2905 is provided on the upper side in the
direction of gravity in the case where the receiving member
280Y is inclined with respect to the horizontal plane. The
liquid infiltration-preventing pads 290a and 2905 are fixed
to the receiving member 280Y through support members
2924 and 2925. Since the support members 292a and 2925
should make the liquid infiltration-preventing pads 290a and
2905 come into close contact with the droplet-discharging
head 72Y with no gap as shown in FIG. 9, it is preferable that
the support members 292a and 2925 are members having a
restoring force like springs and pressing the liquid infiltra-
tion-preventing pads 290a and 2905 against the droplet-
discharging head 72Y.

In the embodiment of FIGS. 10, 13, and 14, the moisture
retention cap 282 is provided in the receiving member 280Y
and the moisture retention cap 282 covers the nozzle surface
72A. Further, in the case where the receiving member 280Y
comes into contact with the moisture retention cap 282 and
pressure purging is performed, the liquid infiltration-pre-
venting pads 290a and 2905 are provided in the receiving
member 280Y so as to close the gaps 100 between the nozzle
surfaces 72A and the head module support members 72B.

The liquid infiltration-preventing pads 290a, which are
provided on the lower side in the direction of gravity, have
flow passages 291. That is, the liquid infiltration-preventing
pads 290a, which are provided on the lower side in the
direction of gravity, are a plurality of liquid infiltration-
preventing pads that are arranged at intervals. The ink,
which adheres to the nozzle surface 72A by pressure purg-
ing, is collected at arbitrary positions of the head module
support members 72B through the flow passages 291 and is
discarded into the receiving member 280Y. Meanwhile, in
the case of an aspect in which the infiltration-preventing
pads 290a provided on the lower side in the direction of
gravity are a plurality of pads that are arranged at intervals,
the liquid infiltration-preventing pads 290a need to be
provided so as to have the flow passages 291 at positions that
do not correspond to the gaps 73 between the head modules
as shown in FIGS. 13 and 14.

The liquid infiltration-preventing pad 2905, which is
provided on the upper side in the direction of gravity, is one
pad that is provided at a position where the pad closes the
gaps 100 between the nozzle surfaces 72A and the head
module support members 72B. Meanwhile, the liquid infil-
tration-preventing pad 2905, which is provided on the upper
side in the direction of gravity, closes the gaps 100 that are
formed between the nozzle surfaces 72A and the head
module support members 72B on the upper side in the
direction of gravity, but it is difficult for the ink, which
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adheres to the nozzle surface, to flow into the gaps 100,
which are provided on the upper side in the direction of
gravity, in some cases of the flow of the ink that is generated
by gravity. Accordingly, it is preferable that the upstream
liquid infiltration-preventing pad 2905 is provided, but the
upstream liquid infiltration-preventing pad 2905 may not be
provided.

Since the head module 72-i comes into contact with the
liquid infiltration-preventing pads 290a and 2905, it is
preferable that each of the liquid infiltration-preventing pads
290a and 2905 is a flexible material (an elastic body)
without damaging the head module 72-i. Further, each of the
liquid infiltration-preventing pads 290a and 2905 should be
a material that does not absorb the ink. Accordingly, it is
preferable that, for example, silicone rubber, rubber, other
resin materials, and the like are used as the materials of the
liquid infiltration-preventing pads 290a and 29064.

As described above, the liquid infiltration-preventing pads
are made of a material not absorbing liquid and have the
flow passages that collect the ink discharged by pressure
purging. Accordingly, since the ink discharged by pressure
purging is collected at arbitrary positions, it is possible to
prevent the ink from infiltrating into the gap between the
head modules.

Meanwhile, it is preferable that end faces of the liquid
infiltration-preventing pads 290a are treated with hydro-
philic treatment. Since the end face of a portion, which
comes into contact with the ink, of the liquid infiltration-
preventing pad is treated with hydrophilic treatment, the
liquid infiltration-preventing pad has an effect of attracting
the ink. Accordingly, capacity for collecting the ink is further
improved.

FIGS. 15 and 16 show a more preferable aspect of the
liquid infiltration-preventing pads 2904 shown in FIGS. 13
and 14. FIG. 15 is a bottom view of the head modules 72-
and the liquid infiltration-preventing pads 290a and 2905
that are viewed from below, and FIG. 16 is a cross-sectional
view taken along line 16-16 of FIG. 15.

End faces 293, which are provided on the upper side in the
direction of gravity in the width direction of the droplet-
discharging head, of the liquid infiltration-preventing pads
290a shown in FIGS. 15 and 16 are formed so as to be
inclined. Meanwhile, the others are the same as those of
FIGS. 13 and 14.

Since the end faces 293, which are provided on the upper
side in the direction of gravity in the width direction, of the
liquid infiltration-preventing pads 290a are formed so as to
be inclined, capacity for guiding the ink to the flow passages
291 is improved. Accordingly, in the case where the pressure
purging of the droplet-discharging head is performed, it is
possible to further prevent an ink, which overflows from the
nozzles, from infiltrating into a head module gap.

FIGS. 17 and 18 show a more preferable aspect of the
liquid infiltration-preventing pad 290a shown in FIGS. 15
and 16. FIG. 17 is a bottom view of the head modules 72-
and the liquid infiltration-preventing pads 290a and 2905
that are viewed from below, and FIG. 18 is a cross-sectional
view taken along line 18-18 of FIG. 17.

The liquid infiltration-preventing pads 290a shown in
FIGS. 17 and 18 correspond to an aspect in which one head
module has two or more flow passages 291. That is, the
liquid infiltration-preventing pads 290a, which are provided
on the lower side in the direction of gravity, correspond to
an aspect in which pads more than the liquid infiltration-
preventing pads 290¢ shown in FIGS. 15 and 16 are



US 9,481,176 B2

15

arranged at intervals and one head module 72-i has two or
more flow passages 291. Meanwhile, the others are the same
as those of FIGS. 15 and 16.

Since one head module 72-i has two or more flow
passages 291 of the liquid infiltration-preventing pads 290a,
capacity for collecting the ink is further improved. Accord-
ingly, in the case where the pressure purging of the droplet-
discharging head is performed, it is possible to further
prevent an ink, which overflows from the nozzles, from
infiltrating into the head module gap.

FIGS. 19 and 20 show a more preferable aspect of the
liquid infiltration-preventing pad 290a shown in FIGS. 15
and 16. FIG. 19 is a bottom view of the head modules 72-
and the liquid infiltration-preventing pads 290a and 2905
that are viewed from below, and FIG. 20 is a cross-sectional
view taken along line 20-20 of FIG. 19.

The liquid infiltration-preventing pad 290a shown in
FIGS. 19 and 20 is a liquid infiltration-preventing pad that
includes pads 300, which have a small height, installed
between the liquid infiltration-preventing pads 290a of
FIGS. 15 and 16 so as to be formed as one member.
Meanwhile, the others are the same as those of FIGS. 15 and
16.

In the liquid infiltration-preventing pads 290a shown in
FIGS. 15 and 16, the gaps 100 between the nozzle surfaces
72A and the head module support members 72B of the head
modules cannot be completely closed due to the flow
passage 291. Accordingly, it is not possible to completely
prevent an ink infiltration mode in which an ink flows along
the gaps 100 between the nozzle surfaces 72A and the head
module support members 72B of the head modules. It is
possible to completely prevent the gaps 100 between the
nozzle surfaces 72A and the head module support members
72B of the head modules by forming a liquid infiltration-
preventing pad like the liquid infiltration-preventing pad
290a shown in FIGS. 19 and 20.

FIGS. 21 and 22 show a more preferable aspect of the
liquid infiltration-preventing pad 290a shown in FIGS. 17
and 18. FIG. 21 is a bottom view of the head modules 72-
and the liquid infiltration-preventing pads 290a and 2905
that are viewed from below, and FIG. 22 is a cross-sectional
view taken along line 22-22 of FIG. 21.

The liquid infiltration-preventing pad 290a shown in
FIGS. 21 and 22 is a liquid infiltration-preventing pad that
includes pads 300, which have a small height, installed
between the liquid infiltration-preventing pads 290a of
FIGS. 17 and 18 so as to be formed as one member.
Meanwhile, the others are the same as those of FIGS. 17 and
18.

In the liquid infiltration-preventing pad 290« of FIGS. 17
and 18, the gaps 100 between the nozzle surfaces 72A and
the head module support members 72B of the head modules
cannot be completely closed due to the flow passage 291 as
in the case of the liquid infiltration-preventing pad 290a of
FIGS. 15 and 16. Accordingly, it is not possible to com-
pletely prevent an ink infiltration mode in which an ink flows
along the gaps 100 between the nozzle surfaces 72A and the
head module support members 72B of the head modules. It
is possible to completely prevent the gaps 100 between the
nozzle surfaces 72A and the head module support members
72B of the head modules by forming a liquid infiltration-
preventing pad like the liquid infiltration-preventing pad
290a shown in FIGS. 21 and 22.

Meanwhile, as shown in FIG. 6, a nozzle surface cleaning
device 260, which cleans the nozzle surfaces 72AM, 72AK,
72AC, and 72AY of the respective inkjet heads 72M, 72K,
72C, and 72Y, is provided between the image recording
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position and the retracted position. While each of the inkjet
heads 72M, 72K, 72C, and 72Y is moved to the image
recording position from the retracted position, or while each
of'the inkjet heads 72M, 72K, 72C, and 72Y is moved to the
retracted position from the image recording position, the
nozzle surfaces 72AM, 72AK, 72AC, and 72AY are cleaned
by the nozzle surface cleaning device 260.

As shown in FIG. 6, the nozzle surface cleaning device
260 comprises a cleaning solution applying unit 262 and a
nozzle surface wiping unit 264.

The cleaning solution applying unit 262 applies a cleaning
solution to the nozzle surfaces 72AM, 72AK, 72AC, and
72AY of the respective inkjet heads 72M, 72K, 72C, and
72Y that are moved to the retracted position from the image
recording position.

The nozzle surface wiping unit 264 wipes the nozzle
surfaces 72AM, 72AK, 72AC, and 72AY by allowing a
wiping web to come into pressure contact with the nozzle
surfaces 72AM, 72AK, 72AC, and 72AY of the respective
inkjet heads 72M, 72K, 72C, and 72Y to which the cleaning
solution has been applied.

The cleaning solution applying unit 262 and the nozzle
surface wiping unit 264 are disposed on the movement path
of the head support frame 240. In this case, the nozzle
surface wiping unit 264 is disposed closer to the retracted
position than the cleaning solution applying unit 262.
Accordingly, in the case where the respective inkjet heads
72M, 72K, 72C, and 72Y are moved to the retracted position
from the image recording position, it is possible to wipe the
nozzle surfaces 72AM, 72AK, 72AC, and 72AY by the
wiping web after applying a cleaning solution.

EXPLANATION OF REFERENCES

: inkjet recording apparatus

: sheet feed section

: treatment liquid applying section

: drawing section

: drying section

: fixing section

: discharge section

: recording medium

: drawing drum

72: inkjet head (droplet-discharging head)

72A: nozzle surface

72B: head module support member

73: gap between head modules

100: gap

151: nozzle

250: maintenance unit

260: nozzle surface cleaning device

262: cleaning solution applying unit

264: nozzle surface wiping unit

280: receiving member (cap)

282: moisture retention cap

290a: liquid infiltration-preventing pad (provided on
lower side in direction of gravity)

29056: liquid infiltration-preventing pad (provided on
upper side in direction of gravity)

291: flow passage

292a, 292b: support member

293: end face on upper side in direction of gravity

300: pad having small height

What is claimed is:

1. An image printing apparatus comprising:

a droplet-discharging head in which a plurality of head

modules having nozzle surfaces in which a plurality of
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nozzles discharging liquid are disposed are fixed and
joined by head module support members, and the
nozzle surfaces are inclined with respect to a horizontal
plane;

receiving member that receives the liquid discharged
from the nozzles in the case where the droplet-dis-
charging head performs pressure purging; and

a liquid infiltration-preventing pad provided on the receiv-

ing member, which comes into contact with the droplet-
discharging head during the pressure purging, and
prevents the liquid discharged by the pressure purging
to infiltrate into gaps between the head modules,

wherein the liquid infiltration-preventing pad is a plurality

of pads having flow passages of gaps formed at posi-
tions of the head module support members, which is
made of a non-absorbent material that does not absorb
the liquid, and in which the liquid discharged by the
pressure purging is collected by the inclination of the
nozzle surfaces, and

the plurality of pads close gaps between the nozzle

2
a

a

surfaces and the head module support members by
non-flow passages, the nozzle surfaces being provided
on a lower side in a direction of gravity, of the nozzle
surfaces, which are inclined with respect to the hori-
zontal plane.

. An image printing apparatus comprising:

droplet-discharging head in which a plurality of head
modules having nozzle surfaces in which a plurality of
nozzles discharging liquid are disposed are fixed and
joined by head module support members and the nozzle
surfaces are inclined with respect to a horizontal plane;
receiving member that receives the liquid discharged
from the nozzles in the case where the droplet-dis-
charging head performs pressure purging; and

a liquid infiltration-preventing pad that is provided in the

receiving member, comes into contact with the droplet-
discharging head during the pressure purging, and
prevents the liquid, which is discharged by the pressure
purging, from infiltrating into gaps between the head
modules,

wherein the liquid infiltration-preventing pad is made of

a non-absorbent material that does not absorb the liquid
and is a series of pads that close gaps between the
nozzle surfaces and the head module support members,
the nozzle surfaces being provided on a lower side in a
direction of gravity, of the nozzle surfaces, and are
inclined with respect to the horizontal plane,

the plurality of pads have flow passages which are formed

3.

on non-contact surfaces of the pads not coming into
contact with the droplet-discharging head and in which
the liquid discharged by the pressure purging is col-
lected.

The image printing apparatus according to claim 1,

wherein an end face, which is provided on the upper side

4.

in the direction of gravity with respect to the droplet-
discharging head, of the liquid infiltration-preventing
pad is formed to be inclined so that the liquid dis-
charged by the pressure purging is guided to the flow
passages.

The image printing apparatus according to claim 2,

wherein an end face, which is provided on the upper side

in the direction of gravity with respect to the droplet-
discharging head, of the liquid infiltration-preventing
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pad is formed to be inclined so that the liquid dis-
charged by the pressure purging is guided to the flow
passages.

5. The image printing apparatus according to claim 1,
wherein the liquid infiltration-preventing pad further has

a series of pads that close gaps between the nozzle
surfaces and the head module support members, the
nozzle surfaces being provided on an upper side in the
direction of gravity, of the nozzle surfaces, which are
inclined with respect to the horizontal plane.

6. The image printing apparatus according to claim 2,

wherein the liquid infiltration-preventing pad further has

a series of pads that close gaps between the nozzle
surfaces and the head module support members, the
nozzle surfaces being provided on an upper side in the
direction of gravity, of the nozzle surfaces, which are
inclined with respect to the horizontal plane.

7. The image printing apparatus according to claim 3,

wherein the liquid infiltration-preventing pad further has

a series of pads that close gaps between the nozzle
surfaces and the head module support members, the
nozzle surfaces being provided on an upper side in the
direction of gravity, of the nozzle surfaces, which are
inclined with respect to the horizontal plane.

8. The image printing apparatus according to claim 4,

wherein the liquid infiltration-preventing pad further has

a series of pads that close gaps between the nozzle
surfaces and the head module support members, the
nozzle surfaces being provided on an upper side in the
direction of gravity, of the nozzle surfaces, which are
inclined with respect to the horizontal plane.

9. The image printing apparatus according to claim 1,

wherein one head module has two or more flow passages.

10. The image printing apparatus according to claim 2,

wherein one head module has two or more flow passages.

11. The image printing apparatus according to claim 3,

wherein one head module has two or more flow passages.

12. The image printing apparatus according to claim 4,

wherein one head module has two or more flow passages.

13. The image printing apparatus according to claim 5,

wherein one head module has two or more flow passages.

14. The image printing apparatus according to claim 6,

wherein one head module has two or more flow passages.

15. The image printing apparatus according to claim 7,

wherein one head module has two or more flow passages.

16. The image printing apparatus according to claim 8,

wherein one head module has two or more flow passages.

17. The image printing apparatus according to claim 1,

wherein the liquid infiltration-preventing pad is formed of

an elastic body.

18. The image printing apparatus according to claim 1,

wherein an end face of the liquid infiltration-preventing
pad is treated with hydrophilic treatment.

19. The image printing apparatus according to claim 1,

wherein the liquid infiltration-preventing pad is fixed to
the receiving member via a support member.

20. The image printing apparatus according to claim 1,

wherein the receiving member comprises a moisture
retention cap that retains moisture of the nozzle surface,
and

the liquid, which is discharged from the nozzles in the
case where the pressure purging is performed, is
received in the receiving member.
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